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INTRODUCTION
Southeast Asia is a region highly exposed and vulnerable to the impacts of climate change. It is a problem compounded by the low resilience and adaptive capacity of the mostly developing and least developed countries in the region (Hijioka et al., 2014) . The Fifth Assessment Report of the Intergovernmental Panel on Climate Change (IPCC AR5) has indicated that Southeast Asia has already been experiencing long-term changes in climate (Christensen et al., 2013) with consequent impacts (Hijioka et al., 2014) . Continued warming would likely affect the region more in the future. However, there has been no detailed study of future changes in precipitation extremes in Southeast Asia.
While the Paris Agreement provides a ray of hope for countries in the region, given its main goal to limit global warming below 2°C relative to pre-industrial level, recent studies suggested that current commitments of the agreement appear insufficient in achieving this goal (e.g., Raftery, Zimmer, Frierson, Startz, & Liu, 2017; Rogelj et al., 2016) . In fact, Rogelj et al. (2016) estimated that with the current commitments in the Paris Agreement, there is a 10% likelihood that mean global temperature will exceed 3.9°C with a median range of 3.5-4.2°C.
Raftery Zimmer, Frierson, Startz, and Liu (2017) also indicated only a 5% (1%) likelihood of warming below 2°C (1.5°C) by the end of the 21st century.
This study provides detailed information of future changes in precipitation extremes in Southeast Asia under global warming of 2°C, which is policy-relevant for countries in the region.
METHODOLOGY
The analysis in this paper was based on the output of multi-model simulations of the Southeast Asia Regional Climate Downscaling / Coordinated Regional Climate Downscaling Experiment (SEACLID/CORDEX-SEA) Juneng et al., 2016; Ngo-Duc et al., 2017;  http://www.ukm.edu.my/seaclid-cordex). In SEACLID/ CORDEX-SEA, many general circulation models (GCMs) have been dynamically downscaled to a 25 km resolution, except for the 50 km coupled global ocean-regional atmosphere model (ROM) (Sein et al., 2013 (Baez & Tweed, 2013) . The robustness of the projected changes at 95% level is indicated by red dots if at least 7 models agreed in the sign of change out of the total 10 ensemble members. The number 7 was determined using a binomial probability distribution (Vautard et al., 2014) . RX1day. Nevertheless, there are some minor differences between observed and modelled PDFs for CDD and R50mm, which could be due to the shortcomings in the model or CHIRPS data itself.
RESULTS AND DISCUSSION

Validation of modelled precipitation extremes
Projected changes in precipitation extremes
Understanding the changes in precipitation extremes is crucial since these changes will drive increase is 10-15%, which is both significant and robust.
Other regions are projected to experience significant decreases and increases but these changes are not robust.
Generally, annual CDD is projected to increase over Indonesia (Figure 4 ). The changes are most significant and robust over southern Sumatra, Kalimantan, Sulawesi and Papua. The north-western region of Myanmar is also anticipated to have a longer duration of dry conditions. Furthermore, CDD is projected to increase over northern Vietnam and Java, and to decrease in central-eastern
Thailand but these changes are mostly not significant, FIGURE 5. As in Figure 3 , but for the projected annual R50mm changes. Figure 3 , but for the projected annual CDD changes.
FIGURE 4. As in
FIGURE 6. As in Figure 3 , but for the projected annual RX1day changes.
7 except in eastern Thailand.
Despite the tendency to have prolonged dry days in the future, not all regions are projected to experience significant reduction in total rainfall (Figure 3 ). For example, despite the increase in CDD in southern Sumatra, there is no significant decrease in total rainfall over the area (Figure 3 ). The decrease in rainfall due to the increase in CDD could be offset by the increase in either frequency or intensity of extreme rainfall or both. Indeed, both the frequency (R50mm; Figure 5 ) and the intensity (RX1day; Figure 6 ) of extreme precipitation events largely show increased changes albeit not significant over Sumatra.
Interestingly, over northern Myanmar, changes in CDD, 
